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VHQVRUV/\QFKHWDO GLVFXVVHGRQLQH[SHQVLYH FRQYH\RUEDVHGSDUWIHHGLQJV\VWHPIRUVLPSOHUFRPSRQHQWV 9DQGDO
HW DO LQWURGXFHG WKH FRQFHSW RI FUHDWLQJ D SHUPDQHQW DLU ILHOG ZKLFK IRUFHV WKH SDUW LQWR WKH GHVLUHG RULHQWDWLRQ
ZLWKRXW WKH QHHG IRU DQ\ FRQWURO E\ VHQVRUV 'DGG\ *XGPXQGVRQ HW DO SURSRVHG D PHWKRGRORJ\ WR PD[LPL]H
WKURXJKSXWLQDYLVLRQEDVHGSDUWIHHGLQJV\VWHPZKHUHURERWVDUHXWLOL]HG:HHHWDO GHYHORSHGDIOH[LEOHEHOWSDUWV
IHHGHUWRVHSDUDWHF\OLQGULFDOSDUWV3DWULFN6.&KXDHWDO GHYHORSHGDQDFWLYHIHHGHUIRUKDQGOLQJF\OLQGULFDOSDUWV
KDYLQJ JURRYHV DW RQH HQG 2PQR&*RHPDQV HW DO GLVFXVVHG DERXW EODGHV IRU IHH GLQJ 'SDUWV RQ YLEUDWRU\
WUDFNV,QWKLVSDSHUDQDWWHPSWLVPDGHWRGHVLJQDVLPSOHLQH[SHQVLYHPDWHULDOKDQGOLQJV\VWHPZLWKWKHDYDLODEOH
DLUFRPSUHVVRUOLQH ZLWKRXWWKHDLGRIURERWV
7KHPHFKDQLFDO VXEV\VWHPV WKDW DUHPRVW HVVHQWLDO IRU ILQDOL]LQJ WKH FRQFHSWXDO GHVLJQ RI DPDWHULDO KDQGOLQJ
V\VWHPDUHGHVLJQHGIDEULFDWHG DQGPLFURFRQWUROOHU LV LQWHUIDFHGWRGHYHORSWKHDXWRPDWHGPDWHULDOKDQGOLQJV\VWHP
 'HVLJQRI0HFKDQLFDO6XEV\VWHPV
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H[WHQVLRQZKLFKKDVOHVVWKLFNQHVVWKDQWKHSODWHLVQHHGHG7KHSLVWRQH[WHQVLRQKDVDWKLFNQHVVRIPPDQGZLGWK
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H[WHQVLRQWRDUUHVWWKHUHYROYLQJPRWLRQ$VPDOOSDUWLVZHOGHGWRWKHERWWRPRIWKHH[WHQVLRQWRIL[WKHZHGJH
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LH WKH IURQW VLGH 7R DFWXDWH WKH YHUWLFDO PRWLRQ RI WKH VWRSSHU WKURXJK WKH PRWLRQ RI WKH SLVWRQ LWVHOI ZHGJH
DVVHPEO\LVIDEULFDWHG7KHZHGJHKDVWDSHUHGVXUIDFHDORQJWKHGLUHFWLRQRIWKHPRWLRQRIWKHSLVWRQ+HQFHDVWKH
SLVWRQDGYDQFHVWKHWLSRIWKHVWRSSHUZKLFKLVVOLGLQJRQWKHZHGJHULVHV7KHDQJOHRILQFOLQDWLRQRIWKHZHGJH LV
PDLQWDLQHGDWDURXQG,WDVVXPHGWKDWWKHWRSPRVWSRLQWRIWKHVWRSSHUPRYHPHQWLVREWDLQHGDWUGOHQJWKRI
WKH ZHGJH ,I WKH ZHGJH ZRXOG QRW KDYH EHHQ XVHG D VHSDUDWH DFWXDWRU ZDV UHTXLUHG WR SRS RXW WKH VWRSSHU $
PHFKDQLVPVXFKDV DPRWRU  VFUHZ RU RWKHU SQHXPDWLFSLVWRQZDVUHTXLUHG7KHXVHRIWKH ZHGJHSURYHG KHOSIXO
DQGHOLPLQDWHGVHSDUDWHPHFKDQLVPDVZHOO DVLWUHGXFHGDQRXWSXWIURPWKHPLFURFRQWUROOHU
F*XLGHV
*XLGHVDUUHVWWKHPRWLRQRIWKHSODWHLQWKHGLUHFWLRQSHUSHQGLFXODUWRWKHGLUHFWLRQRIWKHSLVWRQ7KH\DUHIL[HG
RQ WKH WDEOH E\ WKH GULOOLQJ KROHV LQ WKH JXLGHV DQG WDS RQ WKH WDEOH 7KH GLVWDQFH EHWZHHQ WKH WZR JXLGHV LV
PDLQWDLQHGH[DFWO\VDPHDVWKHSODWHZLGWKLHPP 7KH WKLFNQHVVRIWKHJXLGHVLVPPLHVDPHDVWKDW RQ WKH
SODWHHQJUDYHG7KLVIDFLOLWDWHVWKHPRYHPHQWRIWKHHQJUDYLQJWRROWRPRYHIUHHO\(DUOLHUWKHWKLFNQHVVZDVPP
EXW LWZDVREVHUYHG WKDW LWKLQGHUHG WKHPRYHPHQWRI WKHHQJUDYLQJ WRRO6R WRVROYH WKDWSUREOHP WKLFNQHVVZDV
UHGXFHGWRPP
G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7KHVHSODWHVDUHLQFOXGHGWRDUUHVWWKHUHYROYLQJPRWLRQRIWKHSLVWRQH[WHQVLRQLQWKHVORW$GGLWLRQDOO\ZKHQWKH
SLVWRQH[WHQVLRQSXVKHVWKHERWWRPPRVWSODWHDOOWKHRWKHUSODWHVLQWKHVWDFNUHVWRQWKHH[WHQVLRQLWVHOI7KLVH[HUWV
GRZQZDUGIRUFHRQWKHH[WHQVLRQ7KHSLVWRQH[WHQVLRQLVRQO\VXSSRUWHGE\WKHZHOGLQJLQWKHURXQGSLHFH+HQFH
LWDFWVOLNHDFDQWLOHYHU7R PLQLPL]HWKH FDQWLOHYHUDFWLRQWKHVHSODWHVDUHSURYLGHG7KHVHSODWHVVOLGHRQWKHWDEOH
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JLYLQJDGGLWLRQDOVXSSRUW
H3LVWRQH[WHQVLRQWKUHDGHGSLHFH
7KH SURFXUHG SQHXPDWLF SLVWRQ LV RI PP GLDPHWHU 7R LQVWDOO WKH D SODWH RI FURVV VHFWLRQ [PP WKLV
F\OLQGULFDOSLHFHLVIDEULFDWHGZKLFKKDV0WDSRQRQHVLGHZKLFKPDWHVZLWKWKHH[WHUQDOWKUHDGVRQWKHSLVWRQ
DQGDVORWWRDFFRPPRGDWHWKHSLVWRQH[WHQVLRQRQWKHRWKHUVLGH7KHH[WHQVLRQLVZHOGHGLQWKHVORW
I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6WRSSHUVDUUHVWVWKHPRWLRQRIWKHSODWHLQRQHGLUHFWLRQDQGSURYLGHV DPHDQV RIFODPSLQJ,WPRYHVWKURXJKWKH
WDEOH YHUWLFDOO\ ,W VOLGHV GRZQ LQVLGH WKH VORW WR IDFLOLWDWH UHPRYDO RI WKH MRE ,WV GLPHQVLRQV DUH PDLQWDLQHG WR
FRQIRUPWRWKHVORWGLPHQVLRQVLQZKLFKLWVOLGHV,WKDVD WDS RQ WKHERWWRPWREROW WKHWKUHDGHGSLHFHZKLFKZLOO
JXLGHRQWKHZHGJH
J0DLQEDVHSODWH
0DLQEDVHSODWHVXSSRUWVDOOWKHFRPSRQHQWVDQGSURYLGHV DVXUIDFH RQZKLFKWKHMREVOLGHV,WDOVRVXSSRUWVVWDFN
RISODWHV 7KH WDEOH LV IDEULFDWHGIURP UHODWLYHO\KDUGPDWHULDODQG LVJURXQG WRJHWVPRRWKVXUIDFHZKLFKHQDEOHV
ORZIULFWLRQ,WKDVWDSLQJVWRPRXQW JXLGHVHWF LWDOVRKDVDVORWIRUVWRSSHUWRPRYH7KHPDLQEDVHSODWHLVEHQW
DQGKROHVDUHGULOOHGWRPRXQWWKHSLVWRQSODWHV
K6WRSSHUWKUHDGHGSLHFH
,WLVDF\OLQGULFDOVKDSHGSDUWZKLFKKDVH[WHUQDOWKUHDGVRQRQHRILWVHQGV2WKHUHQGLVPDGHURXQGZKLFKVOLGHV
RQZHGJH7KH OHQJWKRI WKH WKUHDGHGSDUW LVPPZKLFKPHVKHVZLWK WDS LQ WKHVWRSSHU7KH WKUHDGHGSRUWLRQ
HQDEOHV WRDGMXVWWKHWRWDO HIIHFWLYHKHLJKW RIWKHVWRSSHU,PSURYHPHQWLQWKLVSDUWZRXOGEHWRXVHDEDOOWRUROORQ
WKHZHGJH7KLVZLOOUHGXFHWKHIULFWLRQDQGVPRRWKHQWKHPRYHPHQW
L 6WDFNVXSSRUWV
$VWDFNRI SODWHV VD\ WR LV SODFHGEHIRUH WKH FODPSLQJSRVLWLRQ$ VWUXFWXUH LV UHTXLUHG WR VXSSRUW WKLV
VWDFN7KLV VWUXFWXUHVKRXOGEHVXFK WKDW LW UHVWULFWV WKHPRYHPHQWVRI WKHSODWHV LQ WKHVWDFN LQDOOEXWGRZQZDUG
GLUHFWLRQ7RUHGXFHWKHPDFKLQLQJDQGWKHIDEULFDWLQJH[LVWLQJKROHVZHUHXVHGDQGD VWUXFWXUHFRPSULVLQJ RIWZR
VTXDUH EDUV ZHUH PDGH %XW WKLV VWUXFWXUH GLG QRW ZRUN ZHOO EHFDXVH LW DOORZHG WKH PRYHPHQWV LQ IRUZDUG DQG
EDFNZDUG GLUHFWLRQV+HQFH QHZ VWUXFWXUH FRPSULVLQJ RI / VHFWLRQHG DOXPLQXP DQJOHVZDV PDGH7KLVZRXOG
DUUHVWWKHPRYHPHQWVLQDOO GLUHFWLRQV\HW DOORZGRZQZDUGPRWLRQE\JUDYLW\7KHPDWHULDOFKRVHQ ZDVDOXPLQXP
VLQFHLWLVOLJKWVRIWDQGHDV\WRIDEULFDWH
)LJXUH  D  3LVWRQH[WHQVLRQDQGH[WHQVLRQ )LJXUH  I  3LVWRQH[WHQVLRQ3ODWH
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) 1 
7KLVIRUFHPDNHVWKHEORFNPRYHV IRUZDUG%XWWKLVPRWLRQLVUHVWULFWHGE\VWDFNDUUDQJHPHQWZKLFKDOVRGRHV
WKHMRERIKROGLQJWKHZRUNSLHFH)ROORZLQJ ILJXUH  GHSLFW WKHDUUDQJHPHQW
)LJXUH  6WDFNDUUDQJHPHQW
$ VXLWDEOHF\OLQGHUSUHVVXUHFDQEHVHOHFWHGVXFKWKDW WKHRXWHUIRUFHLVJUHDWHUWKDQ1LW LVIRXQGWKDWRXWSXW
IRUFHRIWKHF\OLQGHUDWEDUZRUNLQJSUHVVXUHLV
)  1
+HQFHWKHSQHXPDWLFF\OLQGHUFDQEHHDVLO\XVHGDW EDUZRUNLQJSUHVVXUH LQWKLVFDVH7KHSUHVVXUHRIDLUOLQH
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6WHS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V\VWHPZLWKWKHHQJUDYLQJPDFKLQH3QHXPDWLFF\OLQGHUFDQEHPRXQWHGLQYDULRXVFRQILJXUDWLRQV,QWKLVV\VWHP
WDEOH PRXQWLQJ LV FKRVHQ $V D PRXQWLQJV VXSSOLHG E\ WKH PDQXIDFWXUHU RI WKH SLVWRQ ZHUH QRW DSSURSULDWH
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%
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
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x +XPDQLQYROYHPHQWLVUHTXLUHGRQO\ZKLOHUHSOHQLVKLQJWKHVWRFN
x 7KHF\FOHWLPHRIWKHDXWRPDWHGSURFHVVLVVHF
,QVSHFWLRQUHSRUW
7KHMRERQ WKH OHIWVLGHRIWKH LPDJH LVHQJUDYHG XVLQJDQ DXWRPDWHGPDWHULDOKDQGOLQJV\VWHP7KH MRERQ WKH
ULJKWVLGHRIWKHLPDJHLVHQJUDYHGXVLQJDPDQXDOPDWHULDOKDQGOLQJV\VWHP,WLVFOHDUO\HYLGHQWIURPWKHLPDJHV
WKDWWKHMREZDVSURSHUO\FODPSHGDVWKHHQJUDYLQJVGRQHRQWKHMREDUHSURSHUDQGWKHUHDUHQRVKDN\LPSUHVVLRQV
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,15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